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National foreword

This British Standard is the official English language version of           
EN 13286-4:2003.

The UK participation in its preparation was entrusted by Technical Committee 
B/510, Road materials, to Subcommittee B/510/4, Cementitious bound 
materials, which has the responsibility to: 

A list of organizations represented on this subcommittee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of British 
Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 20, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Full document details: BS EN 13286-4:2003

http://www.avadocuments.com/doc/bs-en-13286-4-2003
http://www.avadocuments.com/doc/bs-en-13286-4-2003


EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 13286-4

March 2003

ICS 93.080.20

English version

Unbound and hydraulically bound mixtures - Part 4: Test
methods for laboratory reference density and water content -

Vibrating hammer

Mélanges traités et mélanges non traités aux liants
hydrauliques - Partie 4: Méthodes d'essai pour la masse

volumique de référence et la teneur en eau en laboratoire -
Marteau vibrant

Ungebundene und hydraulisch gebundene Gemische - Teil
4: Laborprüfverfahren für die Trockendichte und den

Wassergehalt - Vibrationshammer

This European Standard was approved by CEN on 12 December 2002.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovak Republic, Spain, Sweden, Switzerland and
United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2003 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 13286-4:2003 E

Full document details: BS EN 13286-4:2003

http://dx.doi.org/10.3403/02774023U
http://www.avadocuments.com/doc/bs-en-13286-4-2003
http://www.avadocuments.com/doc/bs-en-13286-4-2003


EN 13286-4:2003 (E)

2

Contents

page

Foreword......................................................................................................................................................................3

1 Scope ..............................................................................................................................................................5

2 Normative references ....................................................................................................................................5

3 Terms and definitions....................................................................................................................................5

4 Principle ..........................................................................................................................................................5

5 Apparatus .......................................................................................................................................................5

6 Preparation of test portions..........................................................................................................................7

7 Procedure .......................................................................................................................................................8

8 Calculation and expression of results.........................................................................................................9

9 Test report ....................................................................................................................................................10

Annex A (normative)   Performance check of vibrating hammer ..........................................................................11

Annex B (normative)   Compatibility test for graded aggregates..........................................................................12

Full document details: BS EN 13286-4:2003

http://www.avadocuments.com/doc/bs-en-13286-4-2003
http://www.avadocuments.com/doc/bs-en-13286-4-2003


EN 13286-4:2003 (E)

3

Foreword

This document (EN 13286-4:2003) has been prepared by Technical Committee CEN/TC 227 "Road Materials", the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by September 2003, and conflicting national standards shall be withdrawn at the
latest by December 2003.

This European Standard is one of a series of standards as follows:

EN 13286-1, Unbound and hydraulically bound mixtures – Part 1: Test methods for laboratory reference density
and water content – Introduction, general requirements and sampling.

prEN 13286-2, Unbound and hydraulically bound mixtures – Part 2: Test methods for laboratory reference density
and water content – Proctor compaction.

EN 13286-3, Unbound and hydraulically bound mixtures – Part 3: Test methods for laboratory reference density
and water content – Vibrocompression with controlled parameters.

EN 13286-4, Unbound and hydraulically bound mixtures – Part 4: Test methods for laboratory reference density
and water content – Vibrating hammer.

EN 13286-5, Unbound and hydraulically bound mixtures – Part 5: Test methods for laboratory reference density
and water content – Vibrating table.

prEN 13286-7, Unbound and hydraulically bound mixtures — Part 7: Cyclic load triaxial test for unbound mixtures.

EN 13286-40, Unbound and hydraulically bound mixtures — Part 40: Test method for the determination of the
direct tensile strength of hydraulically bound mixtures.

EN 13286-41, Unbound and hydraulically bound mixtures — Part 41: Test method for the determination of the
compressive of strength of hydraulically bound mixtures.

EN 13286-42, Unbound and hydraulically bound mixtures — Part 42: Test method for the determination of the
indirect tensile strength of hydraulically bound mixtures.

EN 13286-43, Unbound and hydraulically bound mixtures — Part 43: Test method for the determination of the
modulus of elasticity of hydraulically bound mixtures.

prEN 13286-44, Unbound and hydraulically bound mixtures — Part 44: Test method for the determination of the
alpha coefficient of vitrified blastfurnace slag.

prEN 13286-45, Unbound and hydraulically bound mixtures — Part 45: Test method for the determination of the
workability period of hydraulically bound mixtures.

EN 13286-46, Unbound and hydraulically bound mixtures — Part 46: Test method for the determination of the
moisture condition value.

prEN 13286-47, Unbound and hydraulically bound mixtures — Part 47: Test method for the determination of
California bearing ratio, immediate bearing index and linear swelling.

prEN 13286-48, Unbound and hydraulically bound mixtures — Part 48: Test method for the determination of the
degree of pulverisation.
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prEN 13286-49, Unbound and hydraulically bound mixtures — Part 49: Test method for the determination of the
accelerated swelling of soil treated by lime and/or hydraulic binder.

prEN 13286-50, Unbound and hydraulically bound mixtures — Part 50: Method for the manufacture of test
specimens of hydraulically bound mixtures using Proctor equipment or vibrating table compaction.

prEN 13286-51, Unbound and hydraulically bound mixtures — Part 51: Method for the manufacture of test
specimens of hydraulically bound mixtures using vibrating hammer compaction.

prEN 13286-52, Unbound and hydraulically bound mixtures — Part 52: Method for the manufacture of test
specimens of hydraulically bound mixtures using vibrocompression.

prEN 13286-53, Unbound and hydraulically bound mixtures — Part 53: Method for the manufacture of test
specimens of hydraulically bound mixtures using axial compression.

Annexes A and B are normative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a method for the determination of the relationship between the dry density and
water content of a mixture when compacted using a vibrating hammer.

This European Standard applies to mixtures used in road construction which contain not more than 30 % by mass
retained on the 20 mm test sieve. It is not applicable to mixtures with more than 10 % by mass of the mixture
retained on the 40 mm test sieve.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 932-2, Tests for general properties of aggregates – Part 2: Methods for reducing laboratory samples.

EN 933-1, Tests for geometrical properties of aggregates – Part 1: Determination of particle size distribution –
Sieving method.

EN 1097-5, Tests for mechanical and physical properties of aggregates – Part 5: Determination of the water
content by drying in a ventilated oven.

EN 13286-1:2003, Unbound and hydraulically bound mixtures – Part 1: Test methods for laboratory reference
density and water content – Introduction, general requirements and sampling.

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 13286-1:2003 apply.

4 Principle

The mixture is compacted into a CBR-type cylindrical metal mould using an electrically powered vibrating hammer
over a range of water contents. The range includes the optimum water content at which the maximum dry density
for the specified degree of compaction is obtained. The relationship between dry density and water content is
described in EN 13286-1.

5 Apparatus

5.1 Cylindrical, corrosion resistant, metal mould, with an internal diameter of (152,0 ± 0,5) mm, an internal
depth (127,0 –  1,0) mm and a minimum wall thickness of 5,0 mm. The internal faces shall be smooth, clean and dry
before use.

NOTE Cylindrical mould and collar extension is shown in Figure 1.

5.2 Detachable baseplate and removable extension piece, to fit mould.

5.3 Electrically powered vibrating hammer, conforming to the performance check in annex A.

NOTE A vibrating hammer with a power consumption of at least 600 W, an operating frequency between 25 Hz and 60 Hz,
and fitted with a suitable safety circuit breaker may be suitable.
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5.4 Steel tamper attachment, for the vibrating hammer with a flat bottom face of diameter (145,0 –  2,0) mm, a
base thickness of at least 10,0 mm and a total mass of not more than 3,0 kg.

5.5 Supporting guide frame for the hammer (optional).

5.6 Depth gauge or steel rule, readable to 0,5 mm.

Dimensions in millimetres

Key

1 Wall, min. 5 mm

2 Good finish on bore

3 Detachable baseplate

Figure 1 — Cylindrical mould and collar extension

5.7 Balance, of suitable capacity to weigh the mould, test specimen and baseplate, and readable to 5 g.

5.8 Steel straightedge, at least 200 mm long.

5.9 Test sieves, aperture sizes 40 mm and 20 mm, and a suitable receiver, for use in preparation of the test
portion.

5.10 Metal or plastic trays.

5.11 Suitable scoop.

5.12 Stopclock or similar timer, readable to 1 s.
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